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An Ultra-Rapid Host Response Assay to Discriminate Between Bacterial and Viral Infections Using Quantitative Isothermal Gene Expression Analysis
Background. Accurate diagnosis and treatment of bacterial infection is critical for improving patient outcomes. However, over-prescription of antibiotics has contributed to C. difficile-infections and to the emergence of antimicrobial resistance. As assessing bacterial infection by culture is slow and molecular pathogen detection is limited in scope, an unmet need remains for a rapid test to differentiate between viral and bacterial infections. We have previously identified a set of 7 host response biomarkers demonstrating an AUROC of 0.91-0.93 for separating bacterial from viral infections across multiple independent cohorts. A clinical in-vitro diagnostic test (IVD) using these markers must be very fast to integrate with physician workflows. Loop-mediated isothermal amplification (LAMP) represents a rapid amplification solution with the potential to meet these needs. We describe an ultra-rapid LAMP assay designed to quantitate these markers for applications in point-of-care decision making.
Methods. LAMP primers for gene expression analysis of selected markers with a housekeeping control were designed for mRNA specificity by targeting FIP primers to splice junctions. Assay specificity, sensitivity and linear dynamic range were evaluated using serial dilution of control material. RNA extracted from preserved patient samples was evaluated by LAMP for concordance with NanoString ® nCounter ® data (nCounter).
Results. Iterative optimization of primer design resulted in RT-LAMP assays that selectively amplify target mRNA. Assays demonstrate a linear dynamic range spanning 6 orders of magnitude and a quantitative LOD of about 10 3 copies. Quantitation of relative expression levels showed good concordance with nCounter data in 10 healthy, 6 viral and 6 bacterial patient samples, with average threshold times of <15 minutes.
Conclusion. Accurate discrimination of bacterial and viral infection can be achieved on a true point-of-care timescale using our LAMP strategy. This assay could be run on a standard thermal cycler, or any quantitative molecular instrument that allows to measure at least eight targets. An IVD test distinguishing between bacterial and viral infections could aid in antimicrobial treatment decisions and thereby minimize over-prescription of antibiotics. Background. The ability to accurately diagnose sepsis at ICU admission is key to effective clinical management, patient safety, and efficient hospital resource utilization. Most tests used for sepsis diagnosis, including pathogen detection and host-based biomarker approaches, are lacking in either sensitivity or specificity, resulting in a clinical assumption of sepsis, patient overtreatment with antimicrobials, and hospital or ICU admission as a precaution. SeptiCyte LAB is the only FDA-cleared test that analyzes the patient's own host transcriptional response in systemically inflamed patients, to discriminate between infectious and non-infectious underlying causes.
Methods. The SeptiCyte LAB test was validated in a multi-site prospective trial in the ICU (N = 447). Test performance and length of stay in both the ICU and hospital were recorded. Length of stay associated with initial diagnoses was directly recorded, and a model was created in which costs/savings due to the added deployment of the SeptiCyte LAB assay, in comparison to the standard of care, was projected. Assumptions for the timing of antimicrobial de-escalation and hospital stay costs were drawn from published literature. Assumptions for changes in clinical management were based on required minimum negative and positive predictive values.
Results. The estimated savings due to reduced length of stay per patient, as a consequence of the information generated by SeptiCyte LAB was found to be approximately $1,600 in the ICU, and an estimated $900 on the ward. Matched procalcitonin results from the same trial and exclusively used for de-escalation as specified by the manufacturer resulted in per-patient savings of $80.
Conclusion. Modeling of a rapid and accurate diagnosis sepsis diagnostic (SeptiCyte LAB) at ICU admission projects significant savings and improvements in patient management.
Disclosures. L. Mchugh, Immunexpress: Employee, Salary. Background. FebriDx is a 10-minute disposable point-of-care test designed to identify clinically significant systemic host immune responses and aid in the differentiation of viral and bacterial respiratory infection by simultaneously detecting C-reactive protein (CRP) and myxovirus resistance protein A (MxA) from a fingerstick blood sample.
A Prospective
Methods. A prospective, multicenter, cross-sectional study of primarily adults with acute upper respiratory tract infections (URIs), with and without a confirmed fever at the time of enrollment, was performed to evaluate the diagnostic accuracy of FebriDx to identify clinically significant bacterial infection with host response and acute pathogenic viral infection. URI was defined as rhinosinusitis, pharyngitis, nonspecific URI, and bronchitis and the reference method consisted of an algorithm that included throat bacterial cell culture, respiratory PCR panels for viral and atypical pathogens, procalcitonin, white blood cell count, and bandemia. The algorithm also utilized the Centor criteria and allowed for physician over-ride.
Results. Among 220 patients enrolled, 100% reported fever ≥100.5 within the last 72 hours while 55% (121/220) had a confirmed fever at the time of enrollment. Of the total enrolled patients, 15% (34/220) were classified as bacterial, 56% (124/220) were classified as viral, and 28% (62/220) negative by the reference standard.
Conclusion. When comparing clinical accuracy of diagnostic tests, performance values should be determined in febrile patients. FebriDx's 97-99% NPV may help to identify clinically significant bacterial URI's and supports outpatient antibiotic decisions. 
